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— (54) Thie: PROCESS FOR PRODUCING TRIPEPTIDES 
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(57) Abstract: A process for efiSciently, easily and stably producing tripeptides Val Pro Pro and He Pro Pro, which are useful as hy- 
^= potensive drugs, anti-stress drugs, etc., by an enzymatic method. This process involves tk^ step of cleavmg a milk casein-containing 

— materia] with a proteinase to fomi an intermediate peptide selected firom the group consisting of a peptide containing the sequence 
^= Val Pro Pro but having no Pro other than this sequence, a peptide containing the sequence He Pro Pro but having no Pro other than 

this sequence and a mixture of these peptides and then cleaving the intermediate peptide with a peptidase to thereby give at least one 
of the tripeptides Val Pro Pro and He Pro Pro. 

— (57) 

S iSLBWrn. in^ h ^y:^m^t LT^ffi/i h y -<^^ K Val Pro Pro, lie Pro 

"~ Pro^. mmmz^i:^. W^<. ^ai-. J.o^5t&?J»-M5ti-5:6rife-efcoT. 

< iB^iJVal Pro Pro Sr-g-;?^. J.or(Z>iia^J£t^JC Pro 4:-^^* 

§ TiV^^T'f" K> Ufi He Pro Pro ^-^^9^. J.or:OiB?y£i^l- Pro >S^-g^*7^j:V^^ 

m^^m^'^^'f' KSr-^yf^y— J: D h y ^^5^ K Val Pro Pro 5. 

U«Ile Pro Pro (0<i^ti< b t im^^^^-fr^xm^-^tl-. 
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imm\t. h y ^-f^ K Val Pro Pro S-U^/Xt* He Pro Pro ^%mi\Z.WB. 

i:;OS^f>tlTV>Sp -tOJ: 5 ^i^^^ K<^^Ji: UT. h y K Val Pro Pro 

&t;ile Pro Proz>5^{f ?,ix5„ rtLt,<^ h y ^7*^ Ktt. ILS^miSS^at-Eai 
■rridJ-et. ^\^TVi/iry-V'yi>^WSmm^XT. ACE 
JiTL. i^^3Ei^JflLjE7 5' ^(SHR)(c*^V^T^V^iftJ^ILJE«J$lJf^^S:^U ffi 
J^[LffiS#^^:^■r5ifJ^lLff^lIWm^5fc-5;li:;^s^p,tlTV^5a Dairy Sci. 1995, 
78: 777-783; J. Dairy Sci. 1995. 78 : 1253-1257 ; Am. J. Clin.Nutr. 1996, 64: 767-771) « 
3|{C, h y K Val Pro Pro He Pro Pro tt. h V';^f^ffi«r^-rS 

r 't>^#$i^TV^5 11-100328 

hy^T'f'KVal Pro Pro AU^/Xtt He Pro Pro <^i4a£;*^ifetcgiLX»i^ ^ 
SimiSS^&lJ: J:5i«^^^S^J:6S«^$tl"CVN5 11-98978 -^^#)o U3ii> 

Pro Pro m^/yjit He Pro Pro ^^S-TS {cfcfc t) , J: 5 iJ' © 

f)»f^C*5V^-C«. Xaa Pro fc^V^Jt Pro Xaaaaattfl£S<??T^ p 
Pro iSr-^tf T ^ J ^0@EJiJO|f|5^-e. ^rf"^— ^tci 55>^KJ^^'I4:6S@*T 
iS< «:o T p o =S^o -C. h y ^Zf^ K Val Pro Pro SU^/Xtt He Pro Pro 
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t>ilX^*lR]±^*5wa:;5S-etXV>/.ev\ M^it. ^M^jz ii-ioo328^^^ 

{^:i3V^T. h V -<-/^ K Val Pro Pro He Pro Pro h LT. 

•3 b y K Val Pro Pro &Uf/Xf* He Pro Pro \ik^(r>^m^:f^ K^Sr^jH 

l-^^^jfei LT. y if-r ^'J: !9 ACE Pl^Stt^^-f^ h y -<r^ K Leu Pro Pro 
^#'5;^^fe(#W 2873327 -t) , ^ > J: ?) ^-^^ K Tyr Pro Phe Pro Gly Pro 

II e Xaa Asn ^ # 5 (#M ¥ 6-1 28287 ■^<2^^) ^ $ i^ T V ^ „ U L . 

:^^m(D g jkJEI^T^J. m.:^ h \^:^m^t LX^F^fj: h V ^-ff- K Val 
Pro Pro ^^tJ«/X« He Pro Pro ii5J|X^T% ^^6^(Cj.o^^fC#^ r i 

J: ^8fr LT h y ^T'f^ K Val Pro Pro He Pro Pro (O'pfii < i 1 

U E^UVal Pro Pro ^Ow(Dge^m^ic Pro ^^^/j^V^-^yf^ h% IB 

m lie Pro Pro ^'g-;^^. J.or<??gfi^m^(C Pro ^-g-^/jtV^^:/^ KSU^wilPj 

"f- KSr^T'f^^— i 9 ^ir h y ^T'^ K Val Pro Pro RXf He Pro Pro 

y^yfi-^-^^XJ^^y-'^^-^icX V ^mLX h y K Val Pro Pro RX^/X 

lille Pro Pro ^#So 
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^(Do'hT ^ J Val Pro Pro RXI He Pro Pro ^^t^mt. # 

l&IBi|#^<^4'Bgfl^'<:^^Kif*. iB^iJVal Pro Pro S:-^^. &.-D-(Dmmf^' 
\zVxo ^-^^^jrV^^T"^ K. lE^iJ He Pro Pro tr-^^. 1.0 (DgB^ija^tCl Pro 

5o IP*>. IB^iJVal Pro ?to ^^W^il^^^\^^o ^^%fi\^-<:f'f- YRX^/ 
XftlB^U He Pro Pro Pro K-CfeSo 

mz.\t. ^^-^^ l^<omm^^^in.^^y^ K Gin Asn He Pro Pro Leu Thr Gin 

im<^^^^^tc He Pro Pro \zm^-^X'(0^yi^ V<D p V>/i< t h 1 o(TEi2 
^ijH^ 1 - 1 5 ) . Xti 0 ^^(DiB^JlC-^^nS^T'f- K Val Val Val Pro Pro 
Phe Leu Gln^L<{ir(0^7'5^K/!l^bT^y7l^^kSfc5)V^{:i;^7/^^i?^^^m^<^T 
5:/^^l■|®^o|^V^/tVal Pro Pro K<^ 9 *>ii^''<fc < 1 

o(TI2ifi^'J##l 6~2 7)^;65^{f PjtLSo 

Gin Asn He Pro Pro Leu Thr Gin Thr(ia^J#^l) 

Asn He Pro Pro Leu Thr Gin Thr(iE^J#-^2) 
He Pro Pro Leu Thr Gin Thr (iB^J#-^ 3) 
Gin Asn He Pro Pro Leu Thr Gln(gB?!l#-^4 ) 

Asn He Pro Pro Leu Thr Gin (gE?!J#-i- 5 ) 



wo 01/34828 PCT/JPOO/07930 

4 

He Pro Pro Leu Thr Gin (i£?iJ#-§- 6 ) 
Gin Asn He Pro Pro Leu Thr (gB?iJ#-§- 7 ) 
Asn He Pro Pro Leu Thr (gB?iJ#-^ 8 ) 
He Pro Pro Leu Thr (ga?ij#-^ 9 ) 
Gin Asn He Pro Pro Leu (iE?"J#-^ 1 0) 
Asn He Pro Pro Leu (ia>?ij#^ 1 l) 
He Pro Pro Leu(iB?iJ#-^l 2) 
Gin Asn He Pro Pro(gE^J##l 3) 
Asn He Pro Pro(ifi?iJ##l 4) 
He Pro Pro(iH?0#^l 5) 
.Val_Yal_Val .Pro Pro Phe Leu Gln(gB^'J#-^ 16 ) 
Val Val Pro Pro Phe Leu Gln(iH?iJ#-i-l 7) 
Val Pro Pro Phe Leu Gln(iB?iJ#-^l 8) 

Val Val Val Pro Pro Phe Leu(ia^J##l 9) 
Val Val Pro Pro Phe Leu(Sa?iJ#^2 0) 
Val Pro Pro Phe Leu(ia^J##2 l) 
Val Val Val Pro Pro Phe (i£?iJ#-^ 2 2) 
Val Val Pro Pro Phe (E^J#^ 2 3 ) 
Val Pro Pro Phe (ia^J## 2 4) 
Val Val Val Pro Pro (gB^iJ#€- 2 5) 
Val Val Pro Pro (E^J#-^ 2 6) 
Val Pro Pro(ia^J#-t2 7) 

Pro ?ToRXl/X\tlle Pro Pro ^^^-f ^ :i i^^-^t 5«-ffi<^-<7"5^^-'1^^ 
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^f-efcoT. iS^iJVal Pro Pro Xaa JtU^/Xt^J He Pro Pro Xaa{C*3tt5 
Pro i: Xaa }i<Dfii(0^^^'m-t^W^^ti^'^^^^^'^^'^^^^'> ^"0^^^ 
\z.\t. fL*i^V:/|;:-^*tl5ia?yile Pro Pro Leu S:t;^/X Val Pro Pro Phe 

:3f i^'^T/f^ i5^--^^ K ^ C ^ »f1- 5 ^T'f^ ^5^--^&^ 

(Streptomyces griseus) S5t5T $ / ^ I T^n^:h 
;^ . •fu7-:i' ])y"-{^ (Aerononas proteolytica) S5feT ^ / if ( Vi/-^ 

5 '^Jx.ti\ fL^S7i^ .^/V^Xxf;^7 ;x (Lactobacillus helveticus) 
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He Pro Pro ^^l^/XJt Val Pro Pro ^igltX^{;:-C#'5 C i: d^-Ct -Sd^x Etwfiil 

^L< iiHul2fL*if ^^^-^tf^t^i^. HulST'n^^-^— ^:RtrHula-<y^y- 
ii^, pH5~9. ea^2o~4or. $f*L<it-e<^^^<^^iipH5.t;^^3i 

ftS^-tir^Ml-. £«|g{ci^^CT. rnT'l':^— ^(^^S^b. 
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mBm^mmBM(D^^\t. m^\t. mm^s 000-2000 o^m/'^i^ 

Sep-Pak ;{7 - K y 5/ v?(!j^;*— i?-Xtt£i)^;ei^^ffi-e# 5o rtt^t^i^TKi* 

BifM<^^»T^^T9^#{i. iiSpH4. 0-7. 0. »*b<«4. 5-6. 5. 
H4. 5-7. 0. iag2 5-5 Ot:d^»*LV^ 

mm%:no ti'^(DRJt^m^^m\-i. H y ^^^-^^ K Val Pro Pro RXJ^ lie Pro Pro 

Xit Y V ^7°^ K Val Pro Pro Rt^ He Pro Pro ^^WW^iT^ Zt\ZX^ Man 
ft^^t t^X^ 6c ^fch]) ^yf- K Val Pro Pro RXI He Pro Pro Sr, 
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/ji h y K Val Pro ProS-tJ? He Pro Pro •? . i^VMR^T- 

Val Pro Pro»>^gfe-t-;5^7'^^-i^i^^J<0 ^^^^7/^^j7i;f;^#(Q^ft) 
He Pro Pro ^tU^Val Pro Pro ^(n>^<r>^m^ Pro (Oti\,^^ 1 ti^-f 

ppsM- 8 (.mwn^m) o b^^io 

)^^'&^m^fzo ^^-^yf^K-Sr. ^^«ryi-i-i-4. i-io-i- 

12. 1-1 6^i;5l-2 l(Col>-Citl OOmMy :/^^tfi^^pH5. 3 fc, 
ftk(??|I^^JT'»±5 OmMh y ^:Si&pH8. 0{;i. \ 0 n g/m \ b^l^ 

MLfCo rtilc^llc^-t^a-^::^^^— ^^^J^O. 0 1 iz g/m 1 i:?i^<i: 

ProPro|cS5fe«t°-i!^:&U«l 3. 7^lc:^tti$tv5 h y K He Pro Pro 

•f^ Vor^/ BMW lie Pro Pro Xit Val Pro Pro "Cfc 5 - Lito 
HPLC ^=Pf^^^lJ^TI-^-ro 
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^syy" -.16200 yfyy'V i^^^^^V^syy', L6000 4^ >-7°(i^A±. U^Mi^mM) 

itkm^ : L4000 m i^m^iB^^f^mm) 

tiy h:-=^^ -i^ ^•^•'V^T.y ^r—^ 5 ;iCl 8 ( $ 3. 9xl50nun) ( ^> ;j- — ^ - X^tM) 
: A ^ ; 0 . 1 h y 7 /U;^ o i^®? (TFA) tK^?^ 

^^Mf- : B 0%(A m. 100%) *^e> B ;® 40% (A 60%) (^iSlliSS^iB^ai (40 
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< ;(7 2}? =¥ i^^T'f^ ^— ^ > 

B : ;(;/l^jJ-: :¥->^:7''^i?'— ^" B(v-i/-9'^l:$!j) 
A : */U#dfv'^yf^^'— A(->i/-^thM) 

-frlfe^'^^ Pro Pro Leu <0 Pro Leu O^S-g-^t^ Pro Pro Phe <r> Pro Phe <D^-^i£r^ 

J; •? gv^^y^^ Kl?*>-5 Gin Asn He Pro Pro Leu Thr Gin Thr Val Val Val 
Pro Pro Phe Leu Gin ^ffiV^-C. T ^ J ^•f^^-'^binVif-^'^^-f'^-^-'t 

Y i T'^^^aasTfro i-iis.t;^i-2i)t>. hy -<7°f^ k 

lie Pro Pro Xtt Val Pro Pro O^J5fedS?i^$tlfco i"'Jtt>*). iBJU He Pro Pro 

Val Pro Pro ^tmW.n\Z.^^. ^fl'i>X^\z.\% Pro ^^*7:^V^;^7^f i^lB^iJ 

ffi$-li:-5wi{CJ:t)s hy K He Pro Pro S.t;/XI:i Val Pro Pro 

^if'f :^E?iJ(^''j:;&=»"elle Pro ProS.U'Val Pro Pro t^iB^iJ^-g-tp2 8T^ / 

v^nm^:^^ K^^^M^ppsQ-i o\zxv)it^^^L 

Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro Pro Phe Leu 
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Gin Pro Glu Val Met Gly -Val Ser Lys (iB?iJ#-^ 2 8) 

:i<0^^^zf^h'[z-^fi^<D^m-^o'r^i—'\imMt:i^m^'it. Sfi^JIle Pro 

Pro Xit Val Pro Pro ^^y'f V<Dr ^ J ^(D%(DU^^'Z Pro ^ 

S^-^*^.? V^^^^:^^ K ^ ^fife-To 7* n x>r -i—^^Un LfZo 

^JE&Ji-LIS-a-fiJc-iT'f" K 1 0 /i g/m 1(10 0 mM ]) ym^^WB. p H 6 . 1 ) 
(w=&S^^^O. 1 Az g /m 1 i: /ji S J: 9 {c^iMl L . 3 7t:. 5^^S;5^-tt. 

ppsQ-1 otw-c^^-^tyto 

^<^^m. ^<^<^yi'yi^'^VL)^m^^ti^'^\Z^ IB^iJVal Pro Pro l:-^t?^7* 
^ Ki: LT Val Pro Pro Phe Leu ^^tSB^iJ He Pro Pro iSr-^tf^T'^ Ki: L 
TAsn lie Pro Pro Leu ThrS.U5Ile Pro Pro Leu lYa H^RJ^M^^^^^^^'^ 

irat. 3 rn^Ts^r^sjfS^^ityto ^^^wr%.\z. iNMSS^^^pt-cpHs. 

3t::PS!iU. ;{7;i'd^>'>-^:^5'^-ifYSrO. 1 a g/m 1 ^tto J: 9 J^^IJP^. 
3 rrtwTl OJ^B^S^S^^fc. #^ixfcSf&iKiS:IIS^«»Jl i:l^«<^^^{-'^j£ 
^-mmm*^?^'^ h>J^7 7^-(HPLC)[C-r^^Lfc:o-^<^^m^ hy-^T'^KVal 
Pro Pro:Rt;5lle Pro Pro irStJ^S^T'^ K t'— cJ' :55;^m$tlfc<OT-, ^ait' 
-iJ'^^SlL. y ^la^iJ I: iift-<7°^K^W^ PPSQ-1 013 Tm\ 
T'^ K He Pro Pro KV^ Val Pro Pro -Cfc -5 r. ^SIB U^o 
Hi^^iU (4iFB^ft:^^5" Yt^^ V U K He Pro Pro ^t^Val Pro Pro 

^^07 ^ b • ^/U-<T" -its 7^ (Lactobacillus helveticus) iC-^^tl 
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(Lactobacillus helveticus) CM4^(X|6aiff|^;i^X^X||£^^?^^Ff (B^^s; 
S3c*Smo < itmM 1 T i 1 # 3 ^) PERM BP-6060. ^16 9 1997. 8. 

0 Om 1 {c5a4%^aL, pH^6. 5\zmWLtj:i>^b 3 IVX'iiH:^^ h 

itzt^m&i'. 5 0 0 0 gT-i o^m<7>m'L-^m=kn\'^Mii^^mi\^Lfzc s o 

mMV 1 5 OmM Na CI . pH6. 8 2 lel^Jfei^^. 2 Om 

5 0mMhy;^ig^. pH8. o\z.mmL.m=^mmmi:^-:A--i<^i^^. 

m^5 2 0 3)(wT0^^s<^fiS#LfCo 1 5 0 0 0 gX'l O^FBl(7?3i'L>^)t^tTV^tt 

J^(c:T¥l&fb t:^c DEAE-sepharose :7 7 ^^-^i^T^tM) 1 m 1 (Cai 5 m 1 O h 
y ;^iii«?g[(-X;«?7i>.^i5fc#^^ JiISi!): 5 O mM. lOOmM. 150mM. 20 
OmM. 3 0 0 mURXf 5 0 0 mUON a C 1 ^-^tfSm 1 O b y -^^WflSlCT 

^'F^^^^T'f' K Val Pro Pro Phe Leu ^^t^^^ LfCo 10 0 mM V ^^BW 
mpH6. DJcro-g-fig-^y^K^l Om g/m 1 ir^tcSi^tc^^LfCo :i 

- (HPLC) {CT^^ t . h y ^7*5^ K Val Pro Pro <^^J^^5t^ L^, h y ^^5=- 
K Val Pro Pro HPLC miH^m 11.0 h V ^^'f- K 

Val-Pro-Pro t;!*^!^-^^-^^^ Kf-^Oi^$ (mm) ^^ai0^4(m D^^CT 
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3 


0 



Val-Pro-Pro iSr^fig-fS-^T^f^y— ^Mtt^WI" f-i^ hfi 

fco Z^hcom^i^it. ^"/f- K Val Pro Pro Phe Leu t^hV^) ^'^^ K Val Pro 
Pro^^fife-T'SSJSt-ia^-fS^^'KM-iyf-:?'— Ifd^^^HT^Jt). U 

ao^-a-fife'f K^SSt t-Cffiv\ ±i:lHl^l-Sf&$-1i:s SJC&?S^^HPLC 

^^•Iff h y ^r?"^ F lie Pro Pro Xf* Val Pro Pro (Z>^fife^?ft^Lyto -^r*^)^ 

^T'f - K Val Pro Pro Phe Leu Val Pro Pro Phe Leu Gin t^h h 'J 
f - K Val Pro Pro tl<5 w t d^flfe^^nyte ^Zf^ K He Pro Pro Leu 

Thr Gin Thr 'BlO- He Pro Pro Leu Thr t^hV^) ^T'f" K He Pro Pro O&^ti^ 



3 







ValProProRieLeuGlnProGlu 
(iB^J#-^ 29) 




Val Pro Pro Phe Leu Gin 


Val Pro Pro 


Val Pro Pro Phe Leu 


Val Pro Pro 


He Pro Pro Leu Thr Gin Thr 


He Pro Pro 


He Pro Pro Leu Thr 


He Pro Pro 



iD-ti-t^± ^ h y K He Pro Pro IkU Val Pro Pro (D^^) 
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OOmMV ymmwm. pH6. l)\z^m4[:i^ir^&1]aJL^(D1^9^ypT^i- 
-ff- K He Pro Pro Val Pro Pro <?5^^^5^^lf LfCo ^SJ^^^S^'^^O h y ^7" 



4 







IlePnrPixt, 
Val-Rro-Ptx) 


Trypsin (Type I) 


1 bovine panreas 




Type XXIII ' ^ 


[Aspergillus oryzae 




Pepsin ' ' 


1 Porcine Staiodi l&jcosa 


llf F 
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1 Bacillus licheniformis 
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V8 Protease*' 
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Protease M^' | 
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Protease N*' | 
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Aspergillus melleus 




Protease S^* 


Bacillus sp. 






Bacillus subtilis 






Aspergillus oryzae 


in I.' 


;f ya^>'^— ^ lONL'' 


Bacillus subtilis 






Bacillus subtilis 


JUL 



1) i^iT-^^ 

2) (;^) m 

3 ) eK^^^t^jS u 



(Aspergillus oryzae ^jJE, ^^MMiW)U) s T'd xT-ifM (Aspergillus 
oryzae^i!!, ^WMMiWiW. T'nxT— If P (Aspergillus melleusjgai, 5? 

{C J: t) , h y y<zff- K He Pro Pro S.U^ Val Pro Pro t fc. -5: 
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(Omozf^T'^-r-'^^^i^^tzm'^it. h y-^^"^ KIleProProS.U^Val Pro Pro 

-< Vf)^h(r> V V K Val Pro Pro S.T>' He Pro Pro <D±^- 1 ) 

H6. 5) 1 Om 1 (w^i^L> /-^''^'<:^(i^^-^ttS!i) 0. 2mg^«L. 3 7^ 
^^^■tfZc Sep-pakCl y tJ'-Xtt) {-^f£?^T?^ 1 0ml 

(pH8. o)\z^m\^. r^^-<y^y-^ii^mmmmm). 

-Cl 2l^r^SJC&$-a:feo SJ;5i^T^4'{--^^tl'5 h y-^T"^ KVal Pro ProS.U' 

lie Pro ?To^^M-ri>iiL^i^&^T(D)^u:\zi:i:&m\^xj^^Ltz^ 

(HPLC lc<t 5 Val Pro Pro He Pro Pro (D^Slfe) 

^>Zf/U^WPlC<Dmfm(0. SMNaCK 0. 0 5m*%TFA7k^^) 
\^xm^^^\^^'^^^^^ y^^^y^- Ki: UTffiV>X h y -^T'f^ K He Pro 
Pro Val Pro Pro {ciffi^l" 5 tf-^ <0% $ ^S!l^-f 5 ^ i: -C^ft^^ UfCo 
^*^>^<^:^c*0 HPLC 5J-tff^#^£^TIw^-ro 
-fi^ffi^S^BAl L4 0 0 0 UV ■r^r^^ — (2 1 5 nm) 

L6 2 0 O-r^'r y v^^i^ h^^'T'o 
L5 0 3 0;(; 7^^-1/^(3 5t:) 

^il?^:0. 3MNaCl. 0. 0 5Sft%TFA7K^ 
'}37J>. :Asahipak GS3 2 0(O3. 9x6 0 0 mm) (BSfPfl;X(^)M) 

K Val Pro Pro i 5 0 ;z g O h y ^Zf'f- K He Pro Pro h. ^5■^ti^TV^:5 r i: ^5 
ii^JofCo ^'t-f* Val Pro Pro h lie Pro Pro (^E?iJ;Oi^t;i^ ^'t^ 1 

o<Jo#^£L, ^tL?>Oia^iJd^b 1 0 Q%(n>^^X hV^^f- K He Pro ProS. 
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UJVal Pro ?Toi^±M^fl1tti-?>t^(Ommmti:fJ-^^''^^ g$)fc»?»^4ing 

^iam=(mmm/mmm)^i o o (%) 

Val Pro Pro=0. 05m g / (4m g x50m g /1000m g ) xlOO (%) =25% 
He Pro Pro=0.05mg/(4mgx50mg/1000mg)xl00(%)=25% 



{^-^^ yii^hOh]) ^'f^ K Val Pro Pro RXf He Pro Pro (D^^- 2) 

^'^^>^{^yy^ hs. xwiit^ (^) isi) 5 0 m g 5 0 mM y ymmmm ( p 

^m^'^tCo Sep-pakCl y v^(!^;j— ^-XlDJcS^S^T^iKl 0ml 

%:mi'1tm^. 3 0^^%T-feh=^hy/l'5mlT!aiP'<7'^K*^aiU^. ^ 

WS^&S-frfeo SJSJj^TIK'? f-tt. >- 5 0 m g fofc 9 b y '<7'^ K Val Pro 

Pro 5 0 M g (iHHtX^ 2 5 %)5.tJ5 h y K He Pro Pro 1 9 5 m g deWX^ 9 



(;&-^^ >'d^ib<?? h y ^7*5^ K Val Pro Pro RXf He Pro Pro <D±I&- 3 ) 

^•^^yi-^-y^^ hS. Xmit^ (^) ig) 5 0 m g 5 0 mM y ^ S^ig®^ ( p 
H6. 5) 1 0ml {C^^t. ^<yUyiiy^-^^)0. 2mg€r^AnU 3 7*C 

(®^4)$:lml^SPU 3 7t:i?l 2m^Rft^^tio RJt^mTm^\^\i. ^ 
^^ySOmghftr) hy-<y^KVal ProProSO^ g ((HliR^2 5 %)^U^> 
y K He Pro Pro 5 0 ;i g (MW 2 5 %) dS-^^tlTV^yto 

(j^-g-f yfi^hO Y y K Val Pro Pro 'RXI- He Pro Pro (O^fife- 4) 
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^"t^^i-^yy^ h S. Xmt^^WiW 150mgiS:50inMy y^W^U 
(pH6. 5) 3 OmUC^^Lytms 1 0 m l<5olc^)-ttfc. :Lflh\^. 
ilT'n tT— ^ A {UMM 4 ) , T'n T'T-if M(|I0S«»1 5 ) XttT'n r T— ^ P 

-ei 2i^F^s;J;$-fr^o s^&!ii^T^BE* 1 0 or-es^F^fi^iiam. ^i^LS^m^ 

-r>'50mgfcfc9<^hy ^T'f - K Val Pro Pro RXJ- He Pro Pro <D^^^^\-t^ 

mmm 4 -e«-e*t-e*T, 4 0 g (ihiir^ 2q%)rv-as h g (0112* 22.5 %) 

-Cfc t). ^WJ5-Cft3 7/1 g (laHX^l 8. 5 %) St; 5 0 M g (ielllX^ 2 5 %) 
IIWJ6-Ctt4 2n g(l£]l|g^ 2 1%): RU^4 5 /x g (|el CT2 2. 5%) 



I 
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j; K Val Pro Pro He Pro Pro (D{>fj: < i:i>l @Sr#5 h V ^-Zff- K 

ge?!I Val Pro Pro ^^Tf.^ J.o <Dia?iJiU^{C Pro S^'^^/j^V^^:^f^ K. IB^J He 
Pro Pro^#^^, 5.o;i©i2^J|Jt^(cPro^^^/j:i>^y5^K&U«wne)<^?S^ 

^•Zf^^-^XCi, •?§J»fL. M;^7"f"KVal Pro Pro&t/f lie Pro ?ro<OfpfSi 



E3 



< 1 1) iat?feoT> iB?!lVal Pro Pro XaaiStT/Ile Pro Pro XaaOCaa {t'^S<^ 
r^J S6^^-r) O^J^'i < i: t> 1 Stw^tt 5 Pro i Xaa i <r>f^<r>^%^mi§<ir 

6)B&E^7'5^y— ^W^yif •^/w^f' ^(Lactobacillus 

helveticus)^||{*:S5tEO^:/f'y— ^Sr-^tfit*<Z>^S 1 IE^<^)$!i3t:;&&o 

m^^ffW^^ ^ie#f-: PERM BP-6060)-e$>5lt^<^^a6f5i^<^$aii:;^iSfe, 
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SEQUENCELISTING 

<110>Calpis Co.,Ltd. 

<120> h V ^■f'f' Y<Dm^-)5^ 

<130>4616 

<150>JP11-321084 

<151>1999- 11-11 

<160>29 

<210>1 

<211>9 

<212>PRT 

<213>Arti£icial Sequence 
<400>1 

Gin Asn lie Pro Pro Leu Thr Gin Thr 

15 

<210>2 

<211>8 

<212>PRT 

<213>Arti£icial Sequence 
<400>2 

Asn He Pro Pro Leu Thr Gin Thr 

1 6 

<210>3 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>3 

ne Pro Pro Leu Thr Ghi Thr 
1 5 
<210>4 
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<211>8 
<212>PRT 

<213> Artificial Sequence 
<400>4 

Gin Asn He Pro Pro Leu Thr Gin 

1 5 

<210>5 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>5 

Asn He Pro Pro Leu Thr Gin 

1 5 

<210>6 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>6 

He Pro Pro Leu Thr Gin 

1 5 

<210>7 

<211>7 

<212>PKT 

<213> Artificial Sequence 
<400>7 

Gin Asn He Pro Pro Leu Thr 
1 5 
<210>8 
<211>6 
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<212>PRT 

<213>Axtificial Sequence 
<400>8 

Asn lie Pro Fro Leu Thr 

1 5 

<210>9 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>9 

IleJPro Pro Leu Thr 

15 

<210>10 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>10 

Gin Asn lie Pro Pro Leu 

1 5 

<210>11 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>11 

Asn lie Pro Pro Leu 
1 5 
<210>12 
<211>4 
<212>PRT 
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<213> Artificial Sequence 

<400>12 

He Pro Pro Leu 

1 

<210>13 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>13 

Gin Asn lie Pro Pro 
1 5 
<210>14 
<211>4 
<212>PRT 

<213>Artificial Sequence 

<400>14 

Asn lie Pro Pro 

1 

<210>15 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>15 

He Pro Pro 

1 

<210>16 

<211>8 

<212>PRT 

<213>Artificial Sequence 
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<400>16 

Val Val Val Pro Pro Phe Leu Gin 

1 5 

<210>17 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>17 

Val Val Pro Pro Phe Leu Gin 

1 5 

<210>18 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>18 

Val Pro Pro Phe Leu Ghi 

1 5 

<210>19 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>19 

Val Val Val Pro Pro Phe Leu 

15 

<210>20 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>20 



wo 01/34828 PCT/JPOO/07930 

6/8 

Val Val Pro Pro Phe Leu 

1 5 

<210>21 

<211>5 

<212>PRT 

<213>Axtificial Sequence 
<400>21 

Val Pro Pro Phe Leu 
15 

<210>22 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>22 

Val Val Val Pro Pro Phe 

1 5 

<210>23 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>23 

Val Val Pro Pro Phe 
1 5 
<210>24 
<211>4 
<212>PRT 

<213>Artificial Sequence 
<400>24 
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Val Pro Pro Phe 
1 

<210>25 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>25 

Val Val Val Pro Pro 
1 5 
<210>26 
<211>4 
<212>PRT 

<213> Artificial Sequence 

<400>26 

Val Val Pro Pro 

1 

<210>27 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>27 

Val Pro Pro 

1 

<210>28 
<211>28 
<212>PRT 

<213> Artificial Sequence 
<400>28 



PCT/JPOOA07930 

7/8 



wo 01/34828 PCT/JPOW07930 

8/8 

Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro 
1 5 10 15 

Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 

20 25 

<210>29 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>29 

Val Pro Pro Phe Leu Gin Pro Glu 
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